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Abstract: This paper discusses magmatism, source area, diagenetic tectonic environment, age and geological significance of Xiaoyuanshan
gabbro—diabase (XGD) in Qimantage, East Kunlun, China, through the study of petrography, chronology and rock geochemistry. The
test data indicated that the content ranges of SiO,, Na, O +K, O, MgO, TFe, O, and TiO, were 48.27% ~50.06%, 3.10% ~ 4.04%
(Na,O >K,0), 7.81% ~8.60%, 10.69% ~12.00% , and 1.32% ~1.76% respectively, supporting that XGD should belong to tholeiitic
series rocks. The average value of Y, REE, in addition, was 58.13%10°°, and the dEu value was 1.02~1.24 with its average of 1.12,

showing slightly negative Eu anomaly. The normalized distribution pattern of REE chondrites presented a nearly flat curve with a slight
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loss of Gd, and had weak enrichment characteristics of LREE with no obvious differentiation between LREE and HREE.The rock was

obviously enriched in large ion lithophile elements ( Cs, Rb, Ba, K and Sr), active incompatible elements (U and Th), relatively

depleted in high field strength elements (Nb, Ta and P), LREE, and Pb.The crystallization age of XGD and the zircon crystallization

age formed by the late deep magma rising and emplacement into XGD were respectively obtained to be 415+16 Ma (MSWD =5.0)
and 243111 Ma (MSWD =4.1) by SIMS zircon U~Pb method.And the latter indicated a response to the extension activity at the end

of the Middle Triassic. Conclusively, it was considered that XGD was a product from partial melting of the depleted lithospheric mantle

balance in the extensional island arc background, and was contaminated by crustal materials to a certain extent.

Key words: gabbro — diabase; zircon U — Pb ages; geochemical features; regional tectonic evolution; Qimantage; geological

survey engineering
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Fig. 1

Regional geotectonic map(a)and geological sketch map of the Xiaoyuanshan area
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Fig. 2 Channel profile of the gabbro—diabase and surrounding rock in Xiaoyuanshan area
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Table 1 Data of major,trace elements and REE of the gabbro—diabase in Xiaoyuanshan area

x1

MELERERETE MEMH L TRERE

lie3 B1 B2 B3 B4 B5 B6 B7 B8 B9 B10 B11 B12
Si0, 46.32  47.64 4656 4799 46.06 4583 4554 46.62 45.82 47.15 46.50 45.93
Al, O, 16.03 17.13 16.79 17.20 16.38 1592 16.16 17.09 16.67 16.81 17.14 16.39
TFe, Oy, 11.10 1093 10.74 11.39 10.91 10.86  10.86  10.79 10.33 10.28 10.85  10.94
FeO 8.98 9.36 8.54 8.70 8.98 8.67 9.05 8.71 8.46 8.43 9.30 9.44
MgO 7.23 7.99 7.68 7.98 7.84 7.53 7.59 8.00 7.28 8.07 8.28 7.42
CaO 6.52 7.56 7.57 6.15 8.51 8.11 8.53 8.76 8.41 9.06 8.41 7.50
Na, O 2.48 2.53 2.64 2.45 2.36 2.56 2.14 2.49 2.19 2.57 2.63 2.54
K,O 0.888  0.987 1.20 1.04 0.813 1.11 1.04 1.01 0.696  0.674  0.758 1.03
MnO 0.164 0.173  0.166  0.169 0.170  0.173  0.170 0.176  0.150  0.160  0.167  0.170
TiO, 1.63 1.55 1.53 1.57 1.48 1.55 1.49 1.47 1.40 1.27 1.45 1.49
P,0O; 0.166  0.150  0.155 0.159 0.148 0.158 0.151 0.154 0.147 0.130 0.146  0.144
A 7.42 3.30 4.93 3.84 5.29 6.17 6.26 3.28 6.85 3.76 3.57 6.41
a8 =2+ 99.95 9994 9996 9994 9996 9997 9993 99.84 9994 99.93 99.90 99.96
Mg* 58.24 5998 59.85 59.09 60.06 5942 59.65 60.34 60.00 61.79 61.08 58.95
La 5.78 5.78 5.58 5.66 5.61 5.67 5.65 5.84 5.33 4.33 5.33 5.51
Ce 14.8 15.3 14.7 14.7 14.4 14.7 14.9 15.3 14.3 11.2 14.1 14.5
Pr 2.50 2.51 2.38 2.49 2.39 2.46 2.49 2.48 2.40 1.93 2.36 2.45
Nd 13.4 13.0 13.1 13.2 12.6 13.1 13.0 13.5 13.0 10.3 12.8 13.2
Sm 4.22 4.13 3.84 4.12 4.00 3.83 3.93 4.03 3.78 3.16 3.85 3.80
Eu 1.34 1.36 1.33 1.38 1.42 1.37 1.46 1.37 1.43 1.25 1.39 1.39
Gd 3.66 3.64 3.62 3.71 3.69 3.56 3.54 3.49 3.47 2.88 3.36 3.60
Tb 0.855 0.835 0.807 0.863 0.812 0.845 0.829 0.830 0.827 0.687 0.832 0.816
Dy 5.19 5.20 5.20 5.25 5.33 5.24 5.24 5.13 4.81 4.26 4.93 5.03
Ho 1.17 1.19 1.16 1.19 1.17 1.20 1.16 1.15 1.12 0.97 1.14 1.14
Er 3.06 3.06 2.93 2.98 2.96 3.05 3.04 2.98 2.81 2.37 3.02 2.95
Tm 0.515  0.492 0.519 0.525 0.508 0.515 0.519 0.510 0.498 0.422 0.489 0.510
Yb 3.30 3.30 3.30 3.35 3.32 3.35 3.30 3.22 3.15 2.65 3.39 3.26
Lu 0.461  0.492  0.469 0.466 0.469 0.454 0.492 0475 0.463 0.384 0.474 0.465
Y 32.7 31.3 31.3 31.7 30.7 31.3 31.4 30.9 30.5 25.1 30.2 29.6
Cs 5.92 2.43 2.49 2.85 5.35 4.54 5.01 2.48 3.96 1.92 1.90 1.85
Rb 39.4 37.2 48.0 47.1 39.7 47.2 52.2 49.7 40.9 33.7 41.0 60.3
Ba 199 282 516 446 268 230 313 635 213 362 434 290
Th 0.867 0.981 0.827 0.831 0.774 0.764 0.776  0.749 0.726  0.584 0.758 0.784
U 0.300  0.295 0.254 0.236  0.237 0.254 0.256  0.226  0.241  0.183 0.243  0.285
Nb 2.95 2.89 2.89 2.70 2.60 2.61 2.86 2.71 2.61 2.02 2.51 2.70
Ta 0.230  0.240  0.234 0.239 0.215 0.213  0.232  0.230 0.217 0.162 0.227  0.233
Zr 109 114 127 121 107 109 112 106 104 83.4 114 116
Hf 2.82 2.94 2.92 2.92 2.79 3.02 3.03 2.54 2.75 2.26 2.77 2.92
Pb 1.80 2.05 1.94 1.62 3.44 1.95 1.86 2.00 3.21 1.77 1.88 2.26
Sr 208 233 225 216 288 220 238 250 218 206 233 216

\Y% 233 236 218 235 226 228 228 212 221 219 211 220
Cr 173 232 179 197 181 165 175 172 169 221 184 154
Ni 55.6 74.1 70.3 66.5 74.9 71.6 711 74.9 81.3 69.7 75.3 68.1
SREE 60.25 60.29 5894 59.88 58.68 59.34 5955 60.31 57.39 46.79 57.47 58.62
SLREE 42.04 42.08 4093 4155 4042 4113 4143 4252  40.24  32.17 39.83 40.85
SHREE 18.21 18.21 18.01 18.33 18.26 18.21 18.12 17.79 17.15 14.62 17.64 17.77
SLREE/SHREE 2.31 2.31 2.27 2.27 2.21 2.26 2.29 2.39 2.35 2.20 2.26 2.30
Lay/Yby 1.26 1.26 1.21 1.21 1.21 1.21 1.23 1.30 1.21 1.17 1.13 1.21
SEu 1.02 1.05 1.07 1.06 1.11 1.12 1.17 1.09 1.19 1.24 1.15 1.13
3Ce 0.95 0.98 0.99 0.96 0.96 0.96 0.97 0.99 0.98 0.95 0.97 0.97
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Fig. 4 Chondrite—normalized REE patterns(a)and primitive mantle —normalized trace

element diagrams(b) for gabbro—diabase in Xiaoyuanshan area
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Fx2 MELEKEZEHER U-Th-Pb EFRDHER

Table 2 U-Th-Pb isotopic data of zircons for gabbro—diabase in Xiaoyuanshan

e /107 v CivEaiEl %/ Ma
LDy Th/U

Th U 207 Pb/2(16 Pb 1o 207 Pb/235 U 1o 206 Pb/238 U 10 206 Pb/238 U 1o 207 Pb/Z()G Pb 1o 207 Pb/235 U 1o

1 437.0 4945 0.802 0.0517 2.7 0.296 3.5 0.0415 2.2 262.3 5.8 274.3 61.8 263.5 8.3
2 1699 1777  0.788 0.0565 1.2 0.543 2.2 0.0697 1.8 434.3 7.6 470.6 26.4 440.1 7.8
3 3723 2845 1.03 0.0554 1.6 0.493 2.6 0.0645 2.1 402.9 8.1 430.0 35.1 406.9 8.8
4 1679 2042 1.11 0.0495 2.2 0.270 3.1 0.0396 2.2 250.2 5.5 169.7 50.8 242.6 6.8
5 603.1 857.0 0.641 0.0508 3.2 0.263 3.8 0.0375 2.1 237.4 4.8 231.4 71.3 236.8 8.0
6 3715 3765 0.921 0.0507 1.5 0.261 2.3 0.0373 1.8 236.3 4.1 225.2 33.6 235.3 4.8
7 976.3 2088  0.444 0.0554 1.3 0.551 2.3 0.0721 2.0 448.9 8.6 428.9 27.7 445.6 8.5
8 110.5 778.1 0.117 0.0553 1.8 0.483 2.9 0.0634 2.2 396.0 8.6 424.6 40.7 400.2 9.6
9 1459 1077 1.12 0.0570 2.0 0.582 3.7 0.0740 3.1 460.1 13.6 492.9 44.1 465.6 13.8
10 1182 1662 0.591 0.0513 1.9 0.260 3.0 0.0368 2.3 232.9 5.3 253.8 42.7 234.8 6.3
11 183.8 330.4 0.568 0.0556 2.0 0.531 3.3 0.0692 2.6 431.2 11.0 438.1 44.0 432.3 11.7
12 355.6  527.1 0.837 0.0530 1.4 0.463 2.7 0.0634 2.3 396.2 8.9 327.8 32.3 386.4 8.8
13 4748 4398 1.06 0.0557 0.47 0.518 3.3 0.0674 3.2 420.3 13.1 441.6 10.5 423.6 11.3
14 1483 2540 0.878 0.0492 0.88 0.263 2.6 0.0388 2.4 245.2 5.8 158.5 20.6 237.2 5.4

15 4823 1353  0.398 0.0539 1.1 0.483 2.7 0.0651 2.4 406.3 9.5 364.9 24.6 400.2 8.8

342 4ozi 448.9+8.6
262 345, ; g
4203
232. 9. Bl 2. ‘ 2452
9 14

100 um
B 5 /B OO 5 A7 I A (CL) B (AR 34 - Ma)

Fig. 5 CL image of zircons for gabbro—diabase in Xiaoyuanshan area
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Fig. 6 Concordia plots of zircons for gabbro—diabase in Xiaoyuanshan area
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Fig. 7 Zr vs.Nb(a)and Zr vs.Y(b) diagrams of the gabbro—diabase in Xiaoyuanshan area
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Table 3 Trace element ratios of the gabbro—diabase in Xiaoyuanshan,crust and different mantle members
HAE Zt/Nb La/Nb Ba/Nb Th/Nb Th/La Ba/La
JELGR Hiu g 14.8 0.94 9 0.117 0.125 9.6
TG L 30 1.07 43 0.07 0.07 4
e 16.2 22 54 0.44 0.2 25
HIMU 27~5.5 0.64~0.82 4.7~6.9 0.07~0.12 0.10~0.16 6.2~9.36
EM | 3.5~13.1 0.78~1.32 9.1~23.4 0.09~0.13 0.09~0.15 11.3~19.1
EM I 4.4~78 0.79~1.19 6.4~13.4 0.10~0.17 0.11~0.18 7.3~13.5
HHIBAK 21.7~276.6, 2.70~30.0, 53.2~912.7, 0.31~2.04, 0.03~0.50, 13.0~41.9,
WK 5 74.4 H{E 9.71 - 305.6 - 0.85 S5 0.15 S 30.6
. 36.9~45.4, 1.93~2.17, 67.5~234.3, 0.27~0.34, 0.13~0.17, 34.4~108.7,
Ty 41.3 -y 2.07 Ty 1321 -5 0.29 014 - 63.7
1 HIUM i U/Pb il EM T & SEbie T ;EM T & SE3nd 1 ; 7ol im oo (d 96 2% Seik [ 31-32]; & H
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Fig. 8 H{/3 vs.Th vs.Nb/16(a)and Th/Yb vs.Ta/Yb(b) tectonic discrimination diagrams of the gabbro—diabase in Xiaoyuanshan area
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